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..BSTPACT 

The report represents the efforts of two schools of 
higher education in northern Wisconsin to keep Lake Superior, the 
largest surface area, fresh water lake in the world, close to the 
condition it was in thousands of years ago when it was formed. The 
University of Wisconsin-Superior and Northland College have been 
studying, since 1972, water quality in the streams draining into Lake 
Superior from Wisconsin in the Ashland, Bayfield, Douglas, and Iron 
County areas. At Superior, the group responsible for the water 
quality study has been the center for Lake Superior Environmental 
Studies, At Northland College, the group responsible is composed of 
members of the biology, chemistry, and geography departments. This 
report is aimed at those people in the Iron County area who are 
interested in water quality. Included are comments on the present 
water quality of the south shore region, what kinds of interrelated 
decisions are going to have to be made in northern Wisconsin in the 
next ten years, an overview of national and state water quality 
standards, and a specific description of the water quality in Iron 
County, The report also identifies public interest groups and 
organizations that offer help on water quality problems, (BT) 
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WATER QUALITY 
IN IRON COUNTY 
WISCONSIN 



■-^'glts understanding, preservation! utilization 



BEST COM R^M^aU 

A CLEAR LAKE, 

A CLEAN LAKE BASIN 



iho pci^plc i^l'iionhcrn Wisconsin aiv tortunate in tluit thi\v live 
close to the Ku jiesi surt'iuv area. IVesh water lake i.i Uic world: Lake 
Superior. I ako Superior may also be the cleanest lake in the worUK 
auil probably resembles closely the conililivin it was in tbousaiuls oi' 
>ears ae,o when ii was tbrnieil. Any boil> ot 'water so clean and si) 
ei^Kl will also be IVaMiU* i" thai ii is pi^ssible tor irreparabh' » tivinui- 
nuMual ilaina.ue \o occur unnvUiced. I,ake Sup^'rior could he degra- 
ded and chanjicd ct>nsiderably and irretrievably before anyone de- 
tecn»d siuns danrajje. 

FiMiunaiviy. two schools ot hiviher education in northern 
VVisciMisin. Itouled l'> Title I of the Hij^her Education Act of 1%S 
iKiNc been studyint*. since waier quality in the streams draininj» 
iuu» l ake SuperivM' t'n>m Wiscmisin in the Ashland, Bayfield, 
Douiilas and Iron t'luiniy areas. These t\M»sclmols are the liniversitx 
of Wisconsin-SuperiiM' and Northland College, Ashland At 
SiiperiiM*. the liroup respmisible tor the water quality suidy has been 
the Center tor Lake Superior Hnvironniental Studies (CLSKS), At 
AshlatuL the uroup responsible is wt)mposed of members of the 
Hi ^loj;i>. Chemistry and Cicography Departments. 

iiiis is a report to tliose people in the four county area who are 
inieresied in water quality; for water belongs to all of the people. 
Specitically. this report will include si)me comments on what water 
quality i^f the south shore rejjion looks like now, what kinds of inter- 
related decisions are ijoing to have to be made by the people in 
northern VVisei>nsin in the next ten years, an overview of national 
and stale water quality standards and a specific description of the 
water quality in the four county area. - 

i.ci \\ y first cimsider the quality of the water in Lake Superior. 
Wc mcntit^ned before that Lake Superior has very clean and cold 
water, I he lake is licologieally and biologically a young bmiy of 
water, and the least studied of all the Great Lakes. There is very little 
ilaia known relatini; to the winter seasi)n, about what lives on the 
bi)itiun of the lake^ what the characteristic:: of the bottom of the 
lake are, and what kinds of fish five in the deep parts or in the 
middle of the lake. It is true that Lake Superior is a delicate lake atid 
disastrous changes can occur to the lake without being detected. An 
almost insignificant increase in the cloudiness (turbidity) of the 
water, for example, will result in significant food less for fish 
because the organisms that fish live on will not be able to grow. The 
amount of solids in the water can also prevent some fish eggs frotii 
hatching. For instance, the Lake Trout has a long egg incubation 
periiKl. as long as tw o or three months. If solids put into the Kike by 
man smother the eggs, the Lake Trout fishing could be destroyed in 
Lake Superior, The lake biota is also sensitive to certain metals, such 
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as copper, mm, nicivury atui A\w. TIk'sc' metals mv pt»isuiunis tu 
oruiUMstnscNcn at low aujcentrutums. This problem iscompoumk'd 
In the Uu't that ilivsc metals will remain in the lake lor a lonjj peri»Hl 
ol time line to its slow Hiishin^j rate tihe rate at svliieh the Nvater In a 
ake js replaeeil). foneeniratioiis ofioxie njetals that range from 2 to 
n) parts per nnllion ean seriously alleet a fish that is used to the 
Chan water of lake Superior. That pvn-tion of the lake most 
tnriortant to i!ie survival ol the lish. the shallow poriitm. is also 
nea-esi to eente-s of populativin aiul thus even more .subject to 
man niaile pollution. 

Concerning water ipiality. we usually think of tivc kinds of 
poUut! in: dissolved sv>lids pollution twe mentioned what effect this 
has m lish eggs), chemical polluiion tsuch as heavy metals which can 
kill tish :n the lake, and pH prv^blems). oxygen depletion, bacterial 
pollution 'when bacterial pollution is mentioned in this booklet, we 
are reterru i- to lecal coliform bacteria, which come from human and 
animal was'c). and thermal pollution. 

()\>gen thai is in solution in water is termed lUs.solved oxygen 
ami provides the oxygen lor respiration for fish and bacteria. 
I heretore dissoivcil oxygen is a necessary ingredient for a balanced 
water environnittit. 

Nutrients lroi>i human waste, animal waste or .surface runoff in 
the torm of organi.. matter may cause a reduction in the dissolved 
oxygen in the water because oxygen is ci>nsumed when these 
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tuin ienis arcilcciMnp^^^^*^*' riK»i*\y>je!i (Icllcicncy resulting tVoin this 
ilm>in|H»siuon nuiy kill fisli or prcNcui them iVoin vcpnuhuinii. ami 
iilsi> iVNuli in \\,\wr taste ami udoi prolikMUs. At tirsi ylance, it 
appears bcnetlcial lo ha\e lUiMV foiui in \\w lake, with the 
assutMptiiMi thai we wiUiUl have more tish. but let us take a Ku^k aj 
what viUiUl happen to a Nery deep cold lake if fooil is added in ihe 
lorni o{ iM'^anic material The animal lile in the lake is aeeustomed 
10 a Km coneentratiiMi oi tood and it' the eoneentration NVi>uld 
increase, the ovi;anisms would use up more of the dissohed o.xyjjen 
in the lake than undiM* normal eireun^stanees. thus possibly 
dvpleiinij the i>Nyjjen CiMUent of the upper layers of the lake. Some of 
the nuirienis would settle »o the bottom of the lake. These nutrients 
couUI cause o\yj»en to be used up on tlie lake bottom. Since there is 
\cry liiile mixing of water layers in a deep lake, except in the Spring 
and l*aiK this oxyjjen depletion in a ileep lake would be relatively 
permanent. The depletion of the oxyyen at the Imttom of the lake 
wonlil kill deep water tish. Oxygen depletion has occurred \i\ Lake 
Superiin* in locali/cil areas such as the DuUuh-Superior harbvir and 
near the mouth oi the Montreal Kiver, Several other rivers hi the 
Wisconsin Lake Superior Drainajje basin are possible sources i)f 
o\>gen depletion. 

Bacterial piilluiion can be detected by standard metluKis and a 
check i>f Lake Superior will tlnd that its bacterial count is low, 
I'sually any great problems vjf Inieterial contamination have occurred 
near some tributary of the lake. For instance, the St. Louis River, the 
Duluih-Superior harbor area, the Ashland inshore area and portions 
of till Mi)nireal River have had instances of bacterial pollution. 

Any lake that has water quality as high as Lake Superior does, 
must have relatively clean streams llowing into it. Studies by the 
Title I Projeei carried out by the University of Wisconsin-Superior 
auil Nortliland College liear out this conclusion. The general water 
quality in the rivers studied has been alcove state standards, except 
in (Mie small stream heavily polluted by nitrates, and in some 
insiances i>t bacterial pollution which we talked about eoneerning 
Lake Superior. Minor pollution problems exist along some stretches 
of Narious streams. 

What di>es all this talk of water quality mean to you? What 
kind ol a stake vlo sou have in water quality? It is rather easy to 
ansNNcr the question if you are a sportsman or tlshermati or if you 
like to gii swimming or if you drink the water, because people who 
use the water have a stake in its cleanliness. 

WHY NOT POLLUTE? 

What are some of the advantages of allowing water to become 
polluted? We CiUild list them, they are largely economic and laigely 
sluu i'termed. If you have clean water and you are a manufacturer 
who uses water in the manufacturing process, the cost of your 
product will be less if vou do not clean up your water because you 
can let polluted waste fluids flow down any stream into Lake 




Supcriin' ;i!ul nobudv will kiu)w\ at Icasl (ov si>nic years. Or how 
Abom a citN ihai dumps raw sewage inio the rivor? The rivers will 
take ihv raw scwaj^e aiul dump it into the lake. You won't hase to 
worn ahiuit thai sewage but SiMi will be preventing people trotn 
t"ishinu and s^vimnuni: downstream tVoni your sewage pipe* In the 
short i iiiK it is elieaper toV a ciunpany who has an oil spill not to 
clean it but >ou woiddn't be too happy it' thai i>il found its way to 
\our beaeh. It is eheaper tor bv>al ow ners not to have prv^per toilets 
on their boats, atut it is cheaper to diunp your wastes into the lake 
than \o take eare i^t theni properly. These are short term savings, 

H wego after these short term eeonomie ''benefits", in the long 
run. Lake Superior will eiuironnientally aye in a hurry, and we won't 
ha\e the clean water for boating, fishing, and for living that we have 
now. so in the long run we have an important stake in maintaining 
clean ri\er waters. 

How can we keep the water clean? Pi*obably the b<*st answer to 
that question is; dmiM put any pollutants into the water. This can be 
accomplished oidy by installing proper municipal sewage systems, 
b> being careful how we use pesticides and fertilizers, by keeping our 
water-ciaft in good a'pair and by noticing what other people are 
doing: thai is, citizens have an obligation to see to it that all 
members of a conununity contribute to clean water. 

EFFECTS OF CHANGES ON WATER QUALITY 

We mentioned a little earlier that a change in turbidity and 
nutric»its can affect the amount of dissolved oxygen in the water 
thercbs killing i>ff tlsh and other desirable animals and plants. At 
the same time a ''himie** is constructed for less desirable plants and 
animals. 

PH 

A ohaiiye in pH will aft'ect water taste and will affect the 
breedinjj habits of tish. pH is used as a measure of the acidity or 
alkalinity of water. For example, the pH ot 1 is very acid, a pH of 7 is 
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ticiitral, and a pH ol ^) ntcans that the water Is alkaline. Vincjjaf has 
a pH v>t'apprvv\it»atoly .V t)tic quart of viiu'Mur aiUlod to a 2S jiallon 
tank ot w atcr nt pH would change the pH of the whole tank to 5. 
Iho i»reau'r tlicdcvialiv»n t»t'a liquid's pH t'roin that of"', the easier It 
will corriKlo metal objects, and thus become polluted with metals. U" 
\oii have any le«d pipes In your water supply system, tor example, 
the more acidic yom- water is. the greater the possibilities of lead 
poisonin.u. <» 

Fecal conform 

A chan>je in the bacteria count can cause untreated water be 
unfit for dritikin^ and swimtninji dependinj» o!i how high the 
bacteria count is. The hiyhor the cv)nnt. the more unsuitable it is for 
pevipic to drink the water or e\en wash in it. 

Tomperature 

I hernial pvillutivMi (ati increase in temperature), also has an effect 
on water quality. A chatiije in temperature could do any or all of the 
fo!U)winn: increase the pvwsibility of algae blooms; allow germs to 
live Uuiyer in swimming areas; make germs more lethal to tlsh, 
causing larye tlsh kills; cause poisons to become more toxic, and 
killing of fish directly bv a temperature increase. Sometimes a to 
5 F tcnipcrature increase is enough to kill sensitive t'.sh. Lethal 
temperatures for certain sport fish are: trout. 77°F; walleye. SO'T; 
yellow perch. «4-88''r. 

A change in temperature will also effect the kind of fish that 
will beciMUc dt)minani in a stream. The Columbia River of Oregon, 
tor example, is only a few degrees from chuJiging from a stream 
dominated by trout' and salmon to a stream dominated by walleye 
and smallmouth bass. Increased temperature in Lake Superior 
could result in increased abundance of alewife. Not only are fish 
affected directly by a change iti temperature, but their food supply is 
also affeciod as u higher temperature will tend to encourage the 
growth of streajn-clu)king weeds. 



loxic materials have been mentioned before. Manv trace 
metals have an effect on the tlsh population. Metals such as eopper, 
chrommm. mercurv and zinci for instanee. can affect tlsh that are 
important to recreation and commercial fishing. Lake trout, 
whitetlsh and lake herring are quite sensiiive to these trace metals. 
I hese metals are deposited in U^ke Superior from two main sources; 
naturi»l erosion of rocks containing ihese metals and inaustrial 
activities. 



DECISIONS . . . DECISIONS . . . 

Now that we have an ide^ concerning the importance of water 
quality in our area, you can be^in to think about what kinds of 
decisions concerning pollution and water quality you must make in 
tite next ten years or so. The center of this !>ook contains a section 
describing the water quality in your county. The water quality 
appears ti) be relatively high except possibly for high bacterial 
counts in portions of some streams. In almost all cases, the amount 
of solids in the streams are well within water quality standards as is 
the dissolved oxygen content. The presence of toxic substances in the 
streams has \w\ been studied except for copper concentrations and 
iron concentrations. It appears at the present that copper and iron 
concentrations are not a hazard to public health. 

Questions 

What water quality means to you depends on several things: 
where yi>u live, what you do for a living, where you play, and what 
your responsibilities are to local government. Let's first take a look 
at how "where you live" could affect what kind of decisions you have 
to make. For instance, you may live in a town that has a municipal 
sewage treatment plant. If you do. it may have only primary treat- 
ment facilities. In that case, you could, in the near future, be asked 
to vote on a bond issue in order to finance* the construction of a sec- 
ondary treatment plant. If you live in a town served by septic tanks 
rather than municipal sewage facilities, you UM\y be faced with the 
decision of the building of municipal sewage facilities or modifying 
your septic system to conform with state codes. You may be fortun- 
ate enough, however, to live in an area where your sewage treatment 
facilities will need no changes in the next ten years or so. 

"Where you work" is going to hav* some effect on what kind of 
decisions you are going to have to make in the next ten years. If you 
are in the recreational or tourist indi stry. you may find that your 
economic interest in clean water wil require you to inform your 
customers about ways to help keep the water they use clean. Tnere 
are some streams right now in the four county area having bacteria 
counts so high that swimming in parts of these streams eould be 
hazardous to health. 
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V»u rn»i\ titut \i»ursi'lt M au SV\)\ S icvplitiuoi lattT \\\ \\w 

tv.iuirot tt» JvMH ihcir iiisv*lKit\u^'s imo luulics n| waicr ot ini|uM- 
i.uui- ix» It soil ,iiv co!uuvii.\l s^ilh ,\\\ iV.'upaiiiMi or busiiu'ss 

wiH up din ui.i; I he iicM li*n vcars it >oui si.*\Nai»i* laciluuvs vU> ni»l 
ifisiitv a liHv cni>uiih Inu'tcMial I'ouiit in \\w strOiUn on sviuch yum 
pKuc ol' IntNincss is Uicaial. ^ ou n>a\ oven I'nul ilutl ViUi iiu 
itisv,hartiinj» toxic materials inii> a sircain and be taval with an 
altcrnalUi' nKMluui of disposiny i^l >i»nr sNasti's. 

Where phiy. the type i^t'ieereatii>n sow are intetvsied in. will 
bealteeie\l bv other pei>p!o\ decisions on water v|ualil> ciuurol, anil 
\iUi nuiv faced ssilh the lask i>l deeiiling svhelher \our rei reatti>n 
or siMnciUie else\ business pri^llts \\\\\ be MUi\inu/ed. We ate 
reaehinu a iH»ini where nuinioipal sNasies. sNasies iViun businesses, 
and uasies troni residential septic tanks mas inlerlcie with tlshiiig. 
swinuninu. cani>cini4. lubintj. binitinii auil iMher li>:'ins i^l \\ater 
recrealii>n. 

Local Uinernnienl leaders, hi^s^ever. wdl tiuit thai they have !he 
j^rcaiesi respi>nsibiliiies tVir clean water in ihe next len seats. Musf 
nuinteipalilies in the tour couni\ aiva iii> noi ha\e the secintdary 
Ne\sai:e tacilities . w hich are required by the new \Nate»* tpiahty 
si,oid»i!\ls. I>ecisii>ns which have ti^ be made then, will be 
«.nnv\ineii with whether i>r not to have secondary treatment 
Ijcilines. but rather hiu\ soiui the conintnnit\ can ha\e them 
insi.dled. what kiiul i»t ci>sis are in\i>lved anil hi)w ninch helj^ the 
ei't!uiuiini\ can »4ei lvi>n» the state and tVoni the nalional 
eoN^^rtuncni. 

NATIONAL WATER QUALITY STANDARDS 

1 CI US now lake a K»*»k at what the Federal t»overniiient is i\o\n)x 
lo helj' iis keep inir water clean. 

The I tuivotnne!)ial l*roteciu»n .Agency (bJ*A) leels that we have 
a lederal w.oer pi>ltc> wloch will clean u(^ iutr water In 1^^S5 it it can 
he unplcme.'Hcd. Ainendmeius \o the W\iter l*i»llutii>n t*i»ntriil Act o\ 
pio5 weie pas'.ed b\ Toniircss on ()cli>ber bS. \^V2. New uiuds tor 
water qualils !ia\e now beef! established aUuiii with *'ntiU*eemeru 
pro-vjsioiis that are pi*activ\d and. even sonieihinu new a relatively 
cass wa\ bM* \lie ciii/ct^ u> take part in eslablishin.u water ipialil\ 
>iandards tor Npecille water uses. 

{{riellv, the P>"2 Act llhiblic Law 02-51)0). established the 
National P'^llutam l)ischarjL:e IdiminatiiUi Systeni (NIM)LS) which is 
a new naiiiMud permit sysier^^ whose purpose is CiMitrtil disehariie 
t»t pollutants into the nation's waters. This permit pri^jiiam is i>idy 
part of ihe comprehensi\e eilort set iti nn^tiiUi In* the l^''^ law \o 
pre\eni. reduce, aiiil eliminate water pi^lhitiini. This new tederal law 
ci»ntains real "teeth", but the states still retain primar> 
respiMisibility \o ciunbat water pollutiiui. The 1^72 law has iuwn 
established a liijht regulatory system with detailed retiuiremenis. 

(Continued on page ^) 
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The tblK>Nving river basins were sampled in Iron County: 

Bad Ri\>»r System: 
Bad River Basin Bruiisweiler River Basin 

White River Basin Potato River Basin 
Marengo Riser Basin Tyler Forks River Basin 

Montreal River Basin 



ANALYSIS 

The samples tVom tlie Montreal River were taken in Iron County, 
All other samples were taken in Ashland County. 

rhe results of analysis of the water colleeted showed that water 
i|ualii> is generally hij»h with no temperature problems. Suspended 
solids. pH. nutrients, and dissolved oxygen all fell within aceeptable 
limits in eaeh of* the basins, 

The bacteriii (t'ecal colilorni) count, however, was high at certain 
collection points. Water used in recreation should not have tiiore 
than two hundred bacteria per one hundred milliliters on the 
average and not more tlum four hundred bacteria per one hundred 
niilliliiers in ten percent of the samples taken in one »iionth, 

EXPLANATION OF TABLES AND GRAPHS ^ 

The information collected in Iron County is ^^^^^^ ^ 
offered to you in two forms. Suspended solids, 
pH, nutrients, temperature, biochemical 
oxvjicn demand (BOD) and dissolved oxygen 
(DO) are presented in tables. The bacteria 
Uecal coliform) count is presented graphi- 
cally. (Jraphs show fecat coliform bacteria by 
ci»llectiiui site. At each site the high, average 
(geiMticirie mean) and low counts are 
svniboli/ed in the manner show n at the right. 
There are also two liori/ontal lines on each 
graph, one at two hundred bacteria per one 
hundred milliliters (ml) and the other at four 
hundrL»d bacteria per one hundred milliliters 
(ml). *rhese symboli/e the state standards for 
fecal coliform counts as explained on page 
thirteen of this booklet. Eaeh sample col- Low 
iected is symbolized by a round dot, va(u« 
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BAD RIVER SYSTEM 

I he Bad Rivov System is made up i)f six rivar basins: the Bad 
Ri\er IJasiii. the White Kiver Basin, the Potato River Basin, the 
ryler l orks River Basin, the Marengo River Basin, and the Bruns- 
weiler River Basin, The Bad River is actually tho trunk stream; all 
others are tributary to the Bail River with the exception of the 
Brunsvvciler River which is a tributary to the Marengo River. This 
entire river system will be discussed as one unit, 

BAD RIVER BASIN 

The Bad River beijins its tlow to Lake Superior tlvt? and a halt* 
miles siuitheast of Mellen as an outlet of Lake Caroline. Lake 
Carolifie is fed by a large swamp region located to the east of the 
lake. The flow begins in a souiluvesierly direction and then swings to 
the northwest and ni>rth. 

The entire Bad River System covers an area of 1092 square miles 
and lies within the following Ashland County political subdivisions: 
Ashland. (Jingles. Gordim. Jacobs. Marengo. Morse. Sanborn, and 
While River; in Baytuld County; Delta, Drummond. Kelly. Lincoln, 



Water 

quality 

variable 


Maximum 
value 


Minimum 
value 


Average 
value 


Number of 

samples 

staken 


Suspended solids 
in parts per nnillion 


111.000 


1.000 


12.300 


26 


PH 

in pH units 


7.800 


7.400 


7.600 


12 


Temperature 
inOC 


25.500 


0.500 


11.800 


20 


Dissolved oxygen 
in milligrams/liter 


11.300 


6.900 


8.200 


16 


Biochemical 
oxygen demand 
in milligrams/liter 


7.500 


1.000 


1.600 


19 


Nitrate 

in parts per million 


0.328 


0.043 


0.151 


16 


Total phosphate 
in parts per million 


0.315 


0.041 


0.107 


17 
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Masi>i!. Namokaj^on. aud Pratt; in Iron County: Andcrsiui. Gurncy, 
Kiuylif, IVncc. ami Saxon. The total population of the Bad River 
SvMcni is abiUit (>,4(J() people, 'Miere are several eoneentralions of 
pi.pulatiiui within the basin sueh as Odanah, Iron Belt, Penee, 
Mason. CirandNieu, Mellen. and Marenjjo, Part of the Bad River 
Indian Reservation is also drained by the basin. Two sites with large 
reereaiional potential are ineluded in tlie Bad River Basin: the 
Chequaineyon National t'orest and the Copper Falls State Park 
w hieh is located near the community of Mellen, There aiv also many 
resorts in the Delta area near the head ot the White River Drainaj^e. 
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WHITE RIVER BASIN 

The White River begins its flow to the Bad River as several 
individual streams which begin from dilYerent lakes in west-central 
Bayfield County, The White River Basin covers an area a little less 
than 40() square miles. The population, most of which are employed 
in agriculture, is relatively small in this area with a concentration of 
approximately 100 people in the community of Mason. Mason has 
no public sewage treatment facilities at this time. The White River 
enters the Bad River just south of the town of Odanah« 



Water Number of 

quality Maximum Minimum Average samples 

variable value value value taken 

SeVmimon '^-^^ " 2-600 18.000 8 



PH 

in pH units 



Nitrate 

in parts per million 



8.200 7.800 8.000 



Temperature jS.OOO 3.500 15.600 

Dissolved oxygen q q ^ ^ ^ ^ 

in miliigrams/liter iw.^w w.*«/w «.ww 

Biochemical 

oxygen demand 3.500 1.100 1.600 

in milligrams/liter 



0.261 0.018 0.065 



!^°i!LP^°ftL^.;f. 0.123 0.107 0.116 
in parts per million 

Fecal col if orm 60.000 60.000 60.000 

organisms/100 milliliters vpu.uuu 
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POTATO RIVER BASIN 

The Potato River, the Tyler Forks River, and the Brunsweiler 
River were so clean that it was considered not necessary to take a 
Uu'se number of samples from each of these rivers and therefore we 
are not reporting on them in such a detailed fashion as we are the 
other rivers. 

Beginning in a swamp below the town of Iron Belt, the Potato 
River flows in a westerly direction to its entrance into the Bad River. 
While there are no large population centers on the Potato River, 
Potato River Falls is a recreational area possessing camping and 
tishing facilities. 

The suspended solids found were 3.13 parts per million and the 
average fecal coiiform count was 5 organisms per 100 milliliters, 
implying clean water in the Potato River. 



TYLER FORKS RIVER BASIAI 

Tyler Forks River, draining a basin of approximately 253 square 
miles, begins in swampland and flows north and then southwest 
until it joins the Bad Rivei between Brownstone and Copper Falls in 
Copper Falls State Park. It is one of Iron County's 46 trout streams 
and is stocked with brook and brown trout. 

The data implies that the Tyler Forks River Is also clean, having 
an average of 5 organisms per 100 millUiters for its fecal coiiform 
count and 9 parts per million of suspended solids. 



BRUNSWEILER RIVER BASIN 

The Brunsweiler River, beginning as an outlet of Spider Lake, is a 
tributary of the Marengo River and has a relatively small basin of 88 
square miles. The basin has a small population base because most of 
this area is covered by forest. 

The data implies that the Brunsweiler River Is clean having an 
average of 5 organisms per 100 millillteis for its fecal coiiform count 
and 5 parts per million of suspended solids. 
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SPECIFIC DATA 



MARENGO RIVER BASIN 

The Maroiigo River begins in a swamp and meanders 40 miles 
before it enters the Bad River as one of the Bad River's largest tribu- 
taries, The ti>lal drainage area is 152 square miles. The only concen- 
tration of population In the Marengo River Basin is the community 
of Marengo whicli has no public sewage disposal system. 



Water 

quality 

varittble 


Maximum 
value 


Minimum 
value 


Average 
value 


Number i 
. samples 
taken 


Suspended solids 
in paits per million 


35.000 


2.800 


12.300 


13 


pH 

in pH units 


8.000 


7.600 


7.800 


6 


Temperature 
in OQ 


26.500 


4.500 


15.300 


11 


Dissolved oxygen 
in milligrams/liter 


10.900 


7.100 


8.500 


8 


Biochemical 
oxygen demand 
in milligrams/liter 


1.800 


0.800 


1.100 


6 


Nitrate 

in parts per million 


0.767 


0.199 


0.492 


8 


Total phosphate 
in parts per million 


0.134 


0.090 


0.107 


6 



BEST copy mmu 



SPeCifiCDATA 




30.0 29.2 29.1 29.0 

O Collection site 
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MONTREAL RIVER BASIN 

The Mo!itreal River begins its flow to Lake Superior from Pine 
Lake /I he river basin drains an area ot two hundred eighty square 
miles and flows in a generally north-northwest direction to Lake 
Superior, It also acts as a political boundary between the state of 
Wisconsin and the state of Michigan for much of its length. The 
Montreal River is located within Iron County, Wisconsin, and 
Gogebic County, Michigan. The basin lies in the political subdivi- 
sions of the towns of Oma, Carey, Pence, Kimball, Knight, Saxon, 
Hurley, Gile, and the city of Montreal in Wisconsin, and in the 
towns of Erwin, Ironwo^Ki, and Bessemer in the state of Michigan, 
I ho population of the oasin is about sixteen thousand, four hundred 
individuals. 

The Hurley primary sewage plant and the Ironwood secondary 
sewage plant are both located on the banks of the Montreal River, 
Other than these two population centers, the rest of the basin lacks 
major industrial and recreational areas. 

Fecal matter appears to be added to the Mo!itreal from the city of 
Hurley sewage plant atid from a pipe located directly below the 
spillway below Norrie Park in Hurley. 



Water Number of 

quality Maximum Minimum Average samples 

variable value value value taken 

Suspended solids 36.600 0.400 3.860 20 
in parts per million 

P'^ . 7.800 7.200 7.500 16 
in pH units 

Temperature 25.500 1 0.500 1 8.500 25 

Dissolved oxygen 10.100 7.000 8.200 21 
in milligrams/Uter 

Total phosphate , 435 o.051 0.167 15 
m parts per million 
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Nt!vaitilinal cnfoivcfnem pr^valuivs ami heavy pcnaltios tor 
Molaiumv lisscniial li> this systcni torci>ntri>l of water polhilion arc 
(licvj rci|inrct!KMUs: 

!. IV\ *K LMahlishiny natioiuH pcrtormanco siandartis Tor 
sotuLis i>rvvalLT pi>lhilion iiK'ludifi.u lactiTics. power plants. 
s«.-Aa»:e nvainiLMH plants, awd animal teed lots, Maximum 
anu.ujHs ot p.i)||uni>tj that an\ one maydiseharye inti> a body 
• v| wiwr aiv heini: esiablished, and some polhnants will not be 
allin\al In be iliimped into our waters at all. 
2. 1 \w lau retjuires indu^tries to use the **best praotieable" 
teehtiolM^iv to control water polluti^^n by July I, 1977 and the 
••best a\ailal»le" leehnolotjy by July l/lQH.V I'lie term "best 
praeiicable" means ilial faetors sueh as age ot' equipment, 
!aci!ines ifu oKed. process employed, process changes, control 
ii'chMU|iK«N and environmental impact apart trom water 
^liWiUw arc taken i?Uo consideration. *'Besl available" techno- 
iov^\ iv the liiclicsl degree i^t' technology proved ti> be desirable 
ti^r plant scale operation. " 
.V llic l.tu requires publicly-owned waste treatment plants to 
ly^'vidca minimum ot -'secondary treatment" by July 1. 1983. 
''Sccoiulan treatmciu" is a methiKl of purifying waste water 
us)fiu l^ioU)uical pn.cesses. It is pi^ssible for up to 9{) percent 
«»f the oreanic matter in sewage to be removed by making use 
*»l ilie contafficil bacteria, 
4. f ur various kinds of industrial plants, the HPA will issue 
separate national pertormanee standards that will set 
pollutant limits based on the best available demonstrated 
ct>?i!rnl tcchnoli>g>, including, when possible, no discharges of 
pi^Hutants at alll 
I he MM)i:s permit is the mechanism tor insuring that pollution 
limits arc n)ct. that necessary technologv is applied, and that all 
requirements of the 19"2 iaw tor controlling discharges and 
compl>ing wiih Neater quality standards are met lui schedule. Under 
the 19-^2 law. it is illegal to discharge any pollutant into the nation's 
\vaters without an NPDKS permit* 
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Thisdws not mean that a permit is a license to pollute. Rather, 
the permit regulates what may be discharged and how murh. It sets 
specific limits on what each source may discharge. It commits the 
discharger to comply with all applicable provisions of the 1972 law. 
It* the discharger catinot comply immediately, the permit sets tlrni 
target dates. The permit commits the discharger to reduce or 
eliminate his discharges in an orderly fashion, in specified steps at 
specified times. The cotnmitments are legaMy enforceable. If a 
permit contains a compliance schedule, each step can be enforced 
without waiting for final compliance, and clear limits are put on 
discharges while the discharger is moving toward compliance. 

The permit system al.so requires dischargers to monitor their 
wastes and to report the amount and kind of its components. 

There are two guarantees that an NPPES permit will not become 
a license to pollutc-First of all, if u discharger violates the conditions 
of a permit or makes illegal discharges without a permit, he could be 
fined up to $10,000 pcr^day. If a discharger can be shown to have 
violated the law by willfulness or negligence, he can be fined up to 
S25.{X)0 perdav arid be given one year in prison for the first otYense, 
and up to $50,000 per day and two years in prison for subsequent 
offenses. The EPA can require dischargers to comply with per* 
mit conditions bv issuing administrative orders, which are 
enforceable in Federal court, or by seeking court action itself. The 
second guarantee that an NPDES permit will not be a license to 
pollute is that the entire permit process has to be carried out with 
public knowledge. Utider the 1972 law, permit applications and 
proposed permits arc available to the public so that the public has 
an opportunity to attend an open hearing before the permit has been 
issued or denied. The per.iiit with all conditions and requirements is 
also a public diKument and the monitoring information that permit 
holders musi report is also public information. So the NPDKS 
- permit system enables any affected citizen to find out what a polluter 
is discharging into the water, what the polluter must do, when to 
control the discharge, and h7»<7//<T thepolluf'r is meeting the legal 
requiremonis imposed by the permit. 

Recapping, the intent of the 1972 law is that by July, 1983, 
wherever possible, all surface water will be water that is clean 
enough tor shimming and other recreational use, and dean enough 
to protect fish, shellfish, and wildlife. After 1985, no more 
discharges of pollutants into the nations waters will be permitted. 
The NPDFS permit program is the instrument of progress toward 
these goals. 



STATe WATER QUALITY STANDARDS 

The State of Wisconsin has designed water quality standards for 
all Wisconsin's surface waters and these standards can be tound in 
chapters NR lOJ. 103. 104 and 105 of the Wisconsin Administrative 
Code. 1 his portion of the Wisconsin Administrative Code can be 
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ohtaincd at many DcparliiKMU of Natural Resources (DNR) (Offices, 
The water quality standards set down in the Adiuinistative Code 
are there because uater quality has to be maintained to make water 
suitable f\^r varied uses. The ultimate goal tor water quality in the 
state is provide mulliuse water for all people and svildlife: water 
that is aestheticallv pleasing, can be used tor ajjriculture. industrial 
use. we can drink, we can use for power, and not the least of all, we 
can use for recreation. In short, water quality standards are provided 
for us in order to protect all the people in the state from misuse of 
one of 'Hir most important natural resources. 

Water quality standards are not static. They change with 
changing needs and changing technology. In fact, the water quality 
standards for WisconsinVs surface waters, chapter NR 102 and NR 
of the Administrative CchJc, has been signitlcantly changed as 
late as October h)73. 

In iU'dor for us to belter understand the meaning of the water 
qua!it> set forth in the Administative Code, we are going to look at 
what thi^se standards might mean to a typical section of a clean 
ri\er. Let us consider a section twenty feet long, ten feet wide, with 
an ascrage depth of about tlve feet so that the volume of the section 
o\ the river we are looking at will be 1000 cubic feet» 
1. Speaking generally, all waters should meet the following condi- 
tions at all times no matter what the rate of tlow of the water is. 
and no matter w ho is using the water; that is, whether the water 
is being used for some industrial or commerical use, house- 
hold use, farm use or recreational use» 

a. There should be no objeetional deposits on the shore or in 
the bed of any body of water* 

b. No objeetional material, such as oil or other debris, should 
be floating or submerged in any body of water. 

c. The right of the public may not be infringed upon by 
materials that pnxiuce any unsightliness or effect the 
aesthetic quality of the water adversely, such as producing 
an i^bjcctional color or taste. 

d. Toxic substances in concentrations harmful to human life or 
plant and animal life will not be permitted in the waters of 
the slate. 
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Standards for tlsh and aquatic lite: Waters that are classified tor 
fish and aquatic lite must meet the following standards: 
a» Dissolved oxygen: Hxcept for waters classitled as trout 
streams, dissolved oxygen content in surface waters is not 
" permitted to be less than .(XH)? ounces per gallon l5 milli- 
grams per liter) at any time. That means in our twenty-foot 
sectiiMi of river we would have just about a third of a pound 
i>f oxygen dissolved as a minimum at any time. If you had a 
third of a pound of oxygen setting on your back porch, it 
would easily tit into a twenty-tlvc gallon drum. 

b. Icmperature: 

(1) Any temperature change that has bad effects on water 
life is not permitted. 

12) Natural temperature changes of water should not be 
tampered with. 

t3) If warm w ater is being mixed with the water in a stream 
or lake, the maximum rise in temperature at the edge of 
the mixing area should not be more than 5^F for streams 
and ^''F for lakes. The temperature of a lake or stream 
should not be raised above 89^F. 

c. pH: The pH should range from 6 to M and tio change greater 
than 0.5 units from estimated seasonal averages should 
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occur. Less than a thiinblv^hill of sulfuric acUi couKi change 
the pH ot\uir section oi strgaiu tViMii 7 to 5. The condition of 
our uaicr can' be fragile and easily elumgeablc at tinges. 

d. No substance that aUnie or in combination with other 
materials that may be ti^xic to tish, or other water life, siiouki 
be addcil to surface waters, 

e. Trout vsauts. Standards on trout waters are higher thati 
iUher waters. 

11) If natural trout repr«Hluction is to be protectedi there 
can be no signitlcuiit artificial increase in temperature of 
those waters. 

(2) nissi>lved oxygen in trout streams should not be less titan 
0.(HK)i<() ounces per gallon ((> milligrams per liter) at any 
time. During spawning the dissolved oxygen shouldn't be 
Kmered to less than .()(K)9 ounces per gallon (7 
milligrams per liter). Six milligrams per liter is the same 
as 0,y pounds of oxygen in imr section of river at any 
time. During spawning. luHess than U.44 t)ounds otdis- 
solsed oxygen shi>uld be found in our section of river. 

{M The dissolved oxygen in any Great Lake tributary used 
by stocked salmonids for spawning runs shouldirt be 
Knscred below the natural amount white those tlsh are in 
the tributaries. 

Standards for reereatiiMial use: Protection from fecal eontamin* 
atiim is the chief deiernnner of the suitability of surt;u'e waters 
fi»r recreational purposes. In addition, some bacterial guide- 
lines have been established, 

a, 1 he fecal ci>liforni count should not be more than 200 per 
100 milliliters on the average, and never should be more than 
400 per 100 milliliters in more than 10 percent of all samples 
taken during any month. I hat means the average number of 
fecal ciMitorm bacteria in our section of the river should 
neser be more than 3 million. 
Standards for public water supply: Public water supply waters 
shiudd meet the standard fv^r tlsh and aquatic life and reci*ea- 
tiiMutl use. Hut they should also meet additional standards 
where the water is withdrawn for treatment and distribution as 
drinkable water. 

a, Dissi^lved solids: Dissolved solids should not exceed ,07 
iHinecs per gallon (5(K) milligranis per liter) as a monthly 
average and they shiuildn't exceed A ounce per gallon (750 
milligrams per liter) at any time. That means that in our 
seciii^it of river the dissolved solids shouldn't be more than 
31 pounds as an average and never more than 47 pounds as a 
maximum at any time. 

b, 1 he intake water supply must be such that with appropriate 
treatment and adequate safeguards it will meet the 1%2 
Public Health Service Drinking Water Standards. 

c, Coneeniraiions of other cotitituents must not be hazardous to 
health. 



GUIDELINES FOR APPLICATIONS OF 
STATE WATER QUALITY STANDS. IDS 



1. Fish, watcrlite, and recreational use standards are expected to 
be met bv all waters throusluuir the state of Wisconsin by Janu- 
ary 1, 198,1 T\w surface water standards use classitkations are 
to be reached by July 1, 1^77. The State recognizes that there 
will be some small number of situations whic^ .vill not be con- 
trollable by technology by 1983. Soni,* variances from the 1983 
water quality standards may be provided for those technical 
reasons. 

2. Anti-degradation; No degradation of water in the state will be 
permitted unless two conditions are met. The first condition is 
that the degradation goes along with necessary economic or 
social development and that the degradation will not injure the 
waters for any of the uses that are assigned to those waters, 

3. Stream Flow: Water quality standards ordinarily apply during 
tluctuations of stream How except, possibly, during periods 
when flows are less than the average minimum 7»day flow 
(which occurs on the average once in ten years), 

4. Mixing /ones: Where wastes mix with surface waters, water 
quality standards must be met outside the area of mixing. The 
si/e of this area of mixing is based on the type of waste, the 
amount of waste, temperature, current flow, type of outflow, 
shape of channel, and restrictions to flsh movement. Mixing 
/ones should meet the following standards: 

a. They should be limited to as small an area as possible. 

b. It should be possible for fish ard other water life to avoid 
mixing /ones. 

c. Mixing /ones shouldn't take up more than 50 percent of a 
river's width or 25 percent of the cross-sectional area of the 
river. 

d. For waste iMher than heat, one out of every two fish should 
he able to live in the mixing /one for 9(> hours. 

e. Mixint^ /onos sUmdd not exceed 10 percent of a lake's total 
surface area. 

f. Mixing /ones should not interfere with spawning or nursery 
areas, migrators routes, or mouths of tributary streams, 

g. Mixing /ones should not overlap but if they do, measures 
should be taken to prevent wastes from more than one 
mixing /one to interact, unless the interaction causes no 
damage. 

5. Resource management exemptions: Applications of chemicals 
for water management resource purposes in accordance with 
law is not subject to requirements of water quality standards 
except in the case of water used for public water supply, A 
variety of methods of enforcement of the standards will be used: 
financial assistance, industrial incentives, increased surveillance* 



vMHicrs, and permits will be used \o achieve an! maintain the 
uaier ijihdily standard, Ueasonable time sehedules [o comply 
Willi oiders anil permits will ilepend mi eireumstanees. All 
municipal seuai^e irciUrnent plants shall provide a minimum nt" 
seciuular> treatment and waste disint'eeiion. Communities with 
a populatuui of 2500 and i)ver shiudd have an H5 percent reduc^ 
lion i>l phiKj)lmrus v»n an annual basis, auil there shiUild alsi> be 
!emo\al i^' industrial waste cmitaininy mure than .0003 vuinees 
per >»al!on \1 milligrams per liter) of tiMal plu)sphorus and 
liaxini: an annual pliosphorus discharge {greater than H750 
pounds. An> vwiste water discharucr may be rei|uireii «o renune 
e\eess anuuints of phosphorus where such discharges are 
causinu luer fertili/alii)n i>f surface waters. 



Where to get help 

on water quality problems 

\V i.Si*on<kiii Dcpurtinent ui' Natural Rcsuurvi'S 

B<'\ -450 .W 

M.tdisitii. Wisconsin 5>ri)l Spoonor. Wiscunsin 54801 

(>0«-2(>(>-2!2l 7i5.b.VS-2l01 

I lw C i'nter for l ake Superior Environmental Studies ICLSKSl 
I'niversitN ot VVisconsin-Siipcrim- 
Superior. Wisconsin 54880 

■'I5-»2.M()! liMcnsion .^0.^ and .M5 

(In {"■♦".I a 210 p;iUL' report on nortluvesterii Wiseonsin river water 
*.|iialit> litli'ii. "Wisconsin's l.ake Superior Uasin Water Quality 
Stmlv" was puhlisheil by the llniversity of Wisconsin-Superior and 
Norililaiul C'ollci>e. lt'>oin- interest yroup has not yet received a Tree 
copy please write lor one at tlie al)ove address). 

Northland Colleiie 

Ashland. Wisconsin 548()b 
"15-(.S2-4.\^1 

PUBLIC INTEREST GROUPS THAT CAN HELP 



Business and Professional People 
for the Publie Interest 

MW N. Dearborn. Suite 1001 
C"hiea.m». IMinois W)h()2 
.V|2-h4 1-5.570 



Environmental 
Defense Fund 

I^IO N. Street. N. W. 
Washinuton, D. C. 20036 
202-W3-1484 



Natural Resources Defense Council 
1"10 N. Street. N. W. 
Wushinmon. D. C. 20030 
202-484-h3b8 
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